Objectives: This study conducted a retrospective review to compare the effectiveness of herbal medicine, while confirming the effectiveness of Korean medicine (KM) in traffic accidents (TA). Methods: We investigated the medical records of TA patients who were hospitalized at Muuido Korean medicine hospital from January 2016 to June 2018 retrospectively. Medical records included general characteristics (Gender, age), TA & treatment-related information (Collision type, chief complaint, hospitalization period, and herbal medicine prescription), and clinical scales (Five-scale improvement, numerical rating scale (NRS)). Statistical analysis was performed for data distribution and effectiveness comparison. Results: 755 TA patients showed 0.78:1 gender ratio. 20-50s years old, rear collision, pain in the cervical and lumbar spine, and hospitalization period within 14 days were the majority. KM improved 83.18% of 755 TA patients' symptoms and ROM over 'improvement' level, which indicated 30-70% improvement. With common KM treatments including acupuncture, cupping, heat therapy, and manipulation therapy, TA patients received various herbal medicines and herbal medicine for breaking severe blood stasis (Tongdo-san) showed improvement in both five-scale improvement and NRS change at the same time. Conclusions: We could confirm the effectiveness of KM, particularly herbal medicine in TA. It would be necessary to develop new herbal medicines such as Tongdo-san to treat TA-related symptoms.
Introduction
In line with the rise of traffic density, the incidence of traffic accidents (TA) has increased and 2017 TA-related medical costs increased to ₩1.76 trillion KRW in South Korea. Among them, the medical costs used in Korean medicine (KM) were ₩554 billion KRW, which was a 20.59% increase compared to 2016 1) .
The expected reason for the increased use of KM is various KM treatments. Based on traditional treatments such as acupuncture, moxibustion, cupping, physical therapy, and herbal medicine 2) , it has been diversified with new treatments such as pharmacopuncture, chuna manipulation, and Do-in conduction exercise 3) . These treatments have advantage of being applicable to various symptoms caused by TA.
The symptoms by TA have been reported in numerous articles. Since the Quebec Task Force proposed the classification of whiplash-associated disorders with musculoskeletal symptoms including pain, stiffness, or tenderness 4) , various articles have reported polymorphous symptoms including headache, muscle weakness, paresthesia, memory impairment, tinnitus 5) , vertigo 6) vomiting 7) , dizziness, unsteadiness, and visual disturbance 8) .
KM might be able to approach these symptoms with its unique pattern identification (PI). KM doctors diagnose TA-related symptoms and treat TA patients according to the PI. Herbal medicine is a KM treatment that depends on the PI. Many studies 2, 9) have summarized and reported herbal medicines that KM doctors could use as treatments for TA. However, few studies have verified the effectiveness specifically according to herbal medicine.
Therefore, the purpose of this study is to investigate the general characteristics of TA patients, to confirm the effectiveness of KM in TA, and to compare the effectiveness according to herbal medicine. We conducted a retrospective review by using the medical records of TA patients who were hospitalized at Muuido Korean medicine hospital.
Materials and Methods
We investigated TA patients who were hospitalized at Muuido Korean medicine hospital by TA from January 2016 to June 2018. 
1) Acupuncture

2) Cupping
Patients received cupping treatment once per day with the retained cupping method. Treatment sites were based on the abdomen (including ST25, CV4, and CV12) and back (including bladder meridian), and added to the patient's symptoms.
3) Heat therapy
Patients received heat therapy by using hot pack (40-45℃) for 10 minutes twice per day.
4) Manipulation therapy
Patients received manipulation therapy once per day by Whidam's Su-Gi therapy 10) . Treatment sites were based on the spine and limbs. Su-Gi therapies were offered with pressing manipulation (壓法, surrounding and pressing treatment sites with fingers) in common, and added tapping (打法, relieving treatment sites with hand's edge) or rubbing manipulation (擦法, relieving treatment sites with finger tips) according to the muscle tension.
5) Herbal medicine
Patients received herbal medicine treatment three times per day, 30 minutes after meals. The prescription was determined according to the PI that KM doctors considering the chief complaint, medical history, constitutions, and others. Commonly prescribed herbal medicines and their arrangements were as follows: 
2) Data collection
Based on the electronic medical records (EMR), we collected and summarized the data of TA patients who were hospitalized at Muuido Korean medicine hospital from January 2016 to June 2018 retrospectively. We collected the following information:
(1) General characteristics information that would be collected during routine care.
We made efforts to protect personal information by maintaining confidentiality standards throughout the entire research process including data collection, analysis, writing, and publishing, by recording and distinguishing study-related documents as the subject identification code, and by keeping study materials in a place inaccessible to researchers.
3) Evaluation of the effectiveness
(1) Five-scale improvement
As in previous studies , the evaluation of improvement was categorized as follows: NRS is one of the scales that widely used to express the patient's current pain 13) . The range of NRS is from 0 (no pain) to 10 (the most severe pain imaginable). We investigated NRS at the time of admission and discharge.
4) Statistical analysis
All statistical analyses were performed by using SPSS 
Results
We identified 755 TA patients during the period and investigated EMR.
1) Gender
Among 755 patients, gender ratio showed 0.78:1.00
with 330 males and 425 females.
2) Age
Among 755 patients, 34 patients were under 10 years old, 18 patients were aged 10s, 101 patients were aged 20s, 151 patients were aged 30s, 147 patients were 40s, 183 patients were aged 50s, 86 patients were aged 60s, 30 patients were aged 70s, and 5 patients were aged 80s. 20-50s years old were the majority (77.09%).
1) Collision type
Among 755 patients, 322 patients were collided by rear (42.65%), 185 patients were collided by side (24.50%), 111 patients were collided by frontal (14.70%), 73 patients were collided by multiple (9.67%), and 64 patients were others (8.47%).
2) Chief complaint
The majority of the 755 patients complained the pain in the cervical (74.57%) and lumbar (71.52%)
spine. More than 30% of patients complained the pain in the shoulder (45.96%) and headache (32.19% 
3) Hospitalization period
The majority of 755 patients were hospitalized within 14 days (91.65%). 314 patients were hospitalized for 8-14 days (41.59%), 312 patients were hospitalized for 4-7 days (41.32%), and 66 patients were hospitalized within 3 days (8.74%).
4) Herbal medicine prescription
Herbal medicine prescription was based on the first used or the most used herbal medicine during the hospitalization. and tonifying qi & blood (0.66%) followed.
1) Five-scale improvement
We distributed five-scale improvement according to the gender, collision type, and hospitalization period.
Over 3/4 of the TA patients (83.18%) improved their symptoms and ROM over 'Improvement' level, which indicated 30-70% improvement. There was no clear difference in the collision type, but there was a tendency that TA patients with 4-21 hospitalization period had more probability to show their improvement over 'improvement' level (>80.00%) than others. According to the herbal medicine, herbal medicine for resolving stagnancy, tonifying qi & blood, breaking severe blood stasis showed better improvement than total average. In the comparison among herbal medicines, there was a significant difference (p<0.05).
2) NRS change
We investigated NRS change between admission and discharge in the symptoms that more than 100 patients complained. As a result, the pain in the cervical and lumbar spine, shoulder, headache, knee, and back improved significantly (p<0.05). According to the herbal medicine, herbal medicine for dispelling dampness and harmonizing stomach, breaking severe blood stasis showed better improvement than total average. In the comparison among herbal medicines, there was a significant difference in cervical and lumbar spine, and headache (p<0.05). 
Discussion
In treatment for TA, the proportion of KM has increased. KM expenses in the automobile insurance exceeded ₩463 billion KRW in 2016, growing at about 37% per year for 2014-2016 14) . This tendency might be related to the results of Park et al study 15) on the high use of KM in pain and Kim et al study 16) on the high satisfaction of KM in TA, and the answer to Seo et al proposal 17) that emphasized the need to expand KM service.
In the Kim et al study 16) , we could also confirm the reason that TA patients changed from Western medicine to KM. Most of them chose "Get more treatments than Western medicine treatments" which would suggest various symptoms due to TA. TA-related symptoms have been reported in domestic and international studies. Park et al 18) summarized TA-related symptoms into whole-body systemic symptoms (pain, fatigue) and neurological symptoms (insomnia, anxiety) and Tanaka et al 19) suggested neurological symptoms, CSF hypovolemia, and fibromyalgia in addition to the existing Quebec classification on whiplash-associated disorders. These reports would provide a key to treatment choice.
In KM, the symptoms by TA have been considered in various pathogenesis. Park et al 20) reported that static blood, qi-blood, visceral, cold-heat PI were used to diagnose TA injury. The prescription of herbal medicine might also be variable and several studies In general characteristics, this study showed 0.78:1 gender ratio and the majority of TA patients were 20-50s years old (77.09%). High ratio of women was similar to previous studies 9, 12) , but different from the statistical analysis 25) that reported high ratio of men. There was a large difference between 20-50s years, which was the majority of age. This might be due to the high level of social activity and concern about the TA-related disorders 9) .
In TA & treatment related information, rear collision (42.65%), pain in the cervical (74.57%) and lumbar (71.52%) spine, within 14 days of hospitalization (91.65%) were the majority. High occurrence of rear collision was similar to previous studies 3, 26) , and it might be expected that pain sites were caused by hyper flexion and extension in rear collision. Other frequent pain sites were shoulder (45.96%) and knee (14.57%), and it was similar to Kim et al study 3) In the effectiveness of KM, 83.18% patients showed improvement over the "improvement" level, which was better than 63.40% in a 2012 study 12) and 2.89 average score, which was better than 3.22 in a 2013 study 27) . Improvement probability according to the hospitalization period was the best in 8-14 days, which was similar to the Shin et al study 27) that showed best score in 8-14 days among 2-21 days hospitalization. This might be helpful to determine the appropriate hospitalization period. In NRS change, six symptoms that were over 10% of 755 patients' complaint improved significantly.
These results would help verifying the effectiveness of KM with other similar studies.
In the effectiveness of herbal medicine, it was remarkable that herbal medicine for breaking severe blood stasis, Tongdo-san, showed improvement in both five-scale improvement and NRS change. Since
Tongdo-san was recorded at Manbyeonghoichun, it has been used for severe blood stasis or qi stagnation due 28) . Except for the Lee et al study 29) on the improvement of the cardiovascular system in the experiment and Kim et al study 30) on its effectiveness for TA women patients, the study about Tongdo-san was insufficient. Including herbal medicines such as Kyejibokryong-hwan 31) , several methods 32) for breaking blood stasis have been attempted to treat TA. It would be necessary to conduct further study to develop new herbal medicines for TA.
This study has significance in its attempt to compare the effectiveness of herbal medicine. However, there are some limitations. First, it was conducted at a single institution, Second, there was weak relationship between PI and herbal medicine prescription because of the characteristics of retrospective review. However, this study was conducted with a large number (755) of TA patients and identified the effectiveness of herbal medicine while other similar treatments were offered.
Further study with better method might be necessary.
Conclusions
We investigated and analyzed the medical records of TA patients who were hospitalized at Muuido Korean 
